The histology of the intracutaneous tuberculin reaction in human skin has been reported carefully by several workers. The study has been carried out on material taken from Mantoux test sites at various time intervals after the test has been applied. These intervals have varied from a few hours up to a total of five weeks after injection of the material. Biopsy material has been taken from these test sites at the designated time intervals and the variation in the microscopic tissue reaction has been reported.
Hinshaw and Feldman studied the reaction in humans by applying the test to elective operative sites (1) . The Mantoux test was applied to an area of skin that would be along the long axis of contemplated surgical incisions. The test was applied at various time intervals preceding operations to be carried out on the individuals tested. This selection allowed Hinshaw and Feldman to apply the tuberculin test more freely and to obtain biopsy specimens without the objectionable scarring at the usual sites of testing. The authors checked the biopsy reactions with biopsies taken at 1, 2, 3, 6, 12, 24, 48, and 72 hours.
The next two graduated intervals were at one week and two weeks. The material used was either purified protein derivative, Dorset old tuberculin or M. A. 100.t
In 1942 Visuranathon (2) reported studies carried out at 2, 5, and 15 days after the intracutaneous injections of old tuberculin. There have been reports by Dienes and Mallory (3), as well as Godrat (4) and Spehl (5) . The reports vary slightly as to the total time period studied but not as to the findings. There has been uniform agreement on the histologic features as carried out by those workers.
The histologic response to the intracutaneous injections of old tuberculin Koch (OTK) and purified protein derivative of tuberculin (P.P.D.) was studied by Pascher, Sulzberger and Satenstein (6) . The response was examined up to a period of 5 weeks after injection of the specific antigens. It was the feeling of these authors that a period of at least 2 weeks was required for the formation of tubercles and tubereuloid structure at the sites of the intracutaneous injections. The histologic reactions in some instances resembled lupus vulgaris and erythema induratum. In one instance the histologic reaction resembled granuloma annulare.
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Schaumann and Seeburg (7) examined the effects of intracutaneous reactions in cases of lymphogranulomatosis benigna. They compared their findings with those of Williams, Nickerson, Kveim, Lemming and Warfvinge. In spite of the apparently negative or clinically latent response tuberculin evokes, they found definite histologic changes in the skin of patients with lymphogranulomatosis benigna. Some of these changes exhibited were that of degeneration and necrosis of the collagenous fibres along with a surrounding border of lymphocytes, epithelioid and giant cells, as well as fibroblasts.
The early histologic picture is at first of an acute nature with a display of polymorphonuclear leukocytes. The concentration of leukocytes is not heavy and there is a moderate number of eosinophiles. After about six hours mononuclear cells become more prominent with a widening zone of reaction. After 24 hours histiocytes make their appearance about the various cutaneous appendages. By the end of one week many of the histiocytic cells resemble epithelioid cells and become more definitely so within the next week. It is at this point that the studies end.
The present report is concerned with the histologic picture taken from four sites of Mantoux tests which have been applied up to six months before. Our interest was aroused by the presence of nodules that developed at sites of old Mantoux reactions in two patients in a sanatorium for the tuberculous. Biopsy specimens were removed for study and the picture to be described was first found in these two instances. The other two were biopsies taken from two patients who were examined on the Dermatology service of the United States Veterans Hospital in Minneapolis. The Mantoux tests themselves were of a routine nature and the induration was noted 5 and 6 months later, when the patients were reexamined for their dermatologic condition. The biopsy specimens on these latter two were similar to the two previously examined.
The following is a brief summary of the examination in two cases: 1. S. C., a white female aged 37 years, was found to have active pulmonary tuberculosis on 4-14-48. On the same day a tuberculin test using 1-1000 O.T. was applied. The reaction was positive 3 + in 48 hours.
A firm nodule persisted after the reaction faded. It was removed for examination on 10-28-48. The section showed a large subepidermal area of necrosis where the connective tissue of the corium is replaced by eosinophilic homogenous material with a few pyknotic remnants of chromatin. This is bordered by a thin wall of granulomatous tissue reaction. "The reaction resembles the palisade arrangement of epithelioid cells seen in papulonecrotic tuberculid, granuloma annulare and also necrobiosis lipoidica. The resemblance of these lesions to papulonecrotic tuberculid is not too surprising if we consider the latter due to deposits of small numbers of bacilli in highly allergic individuals. It is also seen in other torpid tissue reactions to lipids or possibly other toxic products."
(Herman Pinkus, Personal Communication.) There were also a few giant cells, plasma cells and eosinophiles.
The section was also examined by Dr. Hamilton Montgomery who said, "On the whole I would favor a diagnosis of granuloma annulare but would want to rule out necrobiosis and rheumatic nodules." 2. Mrs. E. M., a white female aged 39 was a practical nurse at Glen Lake Sanatorium. Her husband was a patient with renal tuberculosis. On 10-27-47 a Mantoux test with PPD .00002 mgm. was applied. Forty-eight hours later it was interpreted as positive 3+. A firm nodule persisting at the site was removed for biopsy on April 26, 1948.
A section of this nodule was similar to the previous section described except for a keratin filled cyst with numerous large foreign body giant cells. The necrosis is not as extensive nor as complete. There are several smaller necrobiotic foci.
The picture described as the late histologic picture in four sites of Mantoux test may be of no significance. Microscopic findings such as this are seen in granuloma annulare, necrobiosis lipoidica, rheumatic nodules, juxta articular nodes and even in the papulonecrotic tuberculid. Pascher, Sulzberger and Satenstein reported the same type of histologic response examined at four weeks after the intracutaneous injection of old tuberculin Koch. In these patients examined in the present study, the biopsies were performed at a much later date. In the two patients from a sanatorium for the tuberculous, the biopsies were performed six months after the Mantoux test was applied. The histology was more clear-cut than it was in the two V.A. patients. Pascher, Sulzberger and Satenstein express the opinion that at least two weeks were required for the formation of tubercles and tuberculoid structures. It is possible that the development of a picture resembling granuloma annulare may take a considerably longer time.
There has been discussion in the past as to the possible relationship of granuloma annulare to tuberculosis. The idea that granuloma annulare is a tuberculid has been suggested on a number of occasions. The reaction as illustrated in these four patients may well be a non-specific one such as seen in certain granulomas due to injection of foreign material or in which local necrosis has been produced. The suggestion has been made that a parallel could be drawn to the JadassohnLewandowsky law here. That would perhaps apply if one considered the histology of granuloma annulare a form of tubercie or tuberculoid structure.
The findings of such changes in old Mantoux reactions was felt to be of interest.
The author does not find it possible to interpret the histologic response to the injection of specific antigens or to draw any conclusion linking granuloma annulare with the tuberculids.
